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Natural substances in human blood have been implicated in the inhibition of HIV-1 replication in infected individuals, but relatively few have
beenmolecularly characterized. Here Mu¨nchet al. screened a blood-derived peptide library to identifyHIV-1 inhibitors in an unbiased manner.
They show that a fragment of a1-antitrypsin, named VIRIP, specifically blocks the function of the HIV-1 gp41 fusion peptide, thereby blocking
viral entry. Furthermore, changes to a few amino acids greatly improved its antiviral potency, and VIRIP and its derivatives remained fully
active against multiresistant HIV-1 strains. These compounds may therefore lead to the development of a novel class of antiretroviral drugs.
Evolution of the Central Nervous System
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The origin of the central nervous system is an unsolved question in evolutionary biology. Here
Denes et al. use the marine annelid Platynereis as a model system to study the evolutionary
roots of Bilaterian nervous system development. The authors find that the Platynereis neuroec-
toderm is subdivided into longitudinal progenitor domains by partially overlapping expression
regions of nk and pax genes. These domains match corresponding domains in the vertebrate
neural tube and give rise to conserved neural cell types. The authors suggest that the
mediolateral architecture was present in the last common bilaterian ancestor, thus supporting
a common origin of nervous system centralization in all Bilateria.
FANCI Finish for Fanconi Anemia
PAGE 289
In response to DNA damage a signal transduction cascade is initiated to activate DNA-repair
processes and inhibit cell-cycle progression, thereby maintaining genome integrity. Smogor-
zewska et al. now report the discovery of FANCI, a gene essential for genome stability. FANCI
is mutated in patients suffering from the developmental and cancer-predisposition syndrome
Fanconi Anemia. FANCI resembles FANCD2, a key player in the DNA crosslink repair pathway.
The authors find that FANCI and FANCD2 form a complex where both partners need to be
ubiquitylated to be fully functional. FANCI is the last of a group of 13 genes involved in Fanconi
Anemia that remained to be identified.
Heartbroken: Missing a microRNA
PAGE 303
A challenge in assessing functional roles of mammalian microRNAs (miRNAs) in vivo has been the lack of loss-of-function studies. Using
targeted deletion in mice, Zhao et al. now show that a vertebrate miRNA, miR-1-2, is required for the development and subsequent
maintenance of the adult heart. Strikingly, these defects arise despite the expression of the closely related miR-1-1, indicating that subtle
alteration of miRNA dosage can have profound consequences in mammals. Analysis of the dysregulated mRNAs in the miRNA mutant
revealed sequence matching and mRNA target site accessibility as major criteria for miRNA:mRNA interactions, demonstrating the utility
of loss-of-function models in revealing physiologic miRNAs targets.
Reducing Oxidation in the ER
PAGE 333
Ero1p facilitates protein disulfide bond formation within the ER. Despite its well-characterized role as an oxidase, many questions remain as
to how Ero1p oxidative activity is regulated and integrated with other aspects of cellular physiology. Sevier et al. address these issues
through the identification of an autoinhibitory feedback mechanism based on two regulatory disulfide bonds in Ero1p itself. The authors
show that oxidation of these regulatory disulfides under oxidizing ER conditions deactivates Ero1p, thereby preventing hyperoxidation
of the ER and minimizing production of cellular reactive oxygen species.
Finding the Common Ties in Embryonic and Adult Stem Cells
PAGE 345
One of the defining properties of stem cells is their capacity for self-renewal in an undifferentiated state. While both pluripotent embryonic
stem cells and adult tissue-specific stem cells are capable of unlimited self-renewal, they possess strikingly different molecular and cellular
features. However, Galan-Caridad et al. now report that transcription factor Zfx is specifically required for the self-renewal of both embryo-
nic stem cells and adult blood-producing hematopoietic stem cells in the mouse. The identification of a shared transcriptional regulator
suggests a common molecular basis of self-renewal in embryonic and at least some adult stem cells.
Shifting Signaling into Reverse Stimulates Insulin Secretion
PAGE 359
Pancreatic islet cells need to communicate to ensure glucose homeostasis during fasting and feeding. Communication between b cells
inhibits basal insulin secretion but enhances glucose-stimulated insulin secretion. In the search for the underlying molecular mechanism,
Konstantinova et al. discovered that b cells communicate via ephrin-As (ligands) and EphAs (receptors), factors previously implicated
in various aspects of cell-cell communication. The authors show that EphA forward signaling inhibits insulin secretion, whereas ephrin-A
reverse signaling stimulates insulin secretion. EphA forward signaling is downregulated in response to glucose, indicating that, under basal
conditions, b cells use EphA forward signaling to suppress insulin secretion and that, under stimulatory conditions, they shift to ephrin-A
reverse signaling to enhance insulin secretion.Cell 129, April 20, 2007 ª2007 Elsevier Inc. 221
Fatty-Acid Synthase is a Real Swinger
PAGE 319
In yeast, the entire metabolic pathway for making 16-18 carbon fatty acids is carried out by a massive
macromolecular assembly called fatty-acid synthase. The crystal structure solved by Lomakin et al.
provides insights into how this enzyme is activated before assembly and subsequently carries out
multiple steps of synthesis in each of six separate reaction chambers. By functioning as a ‘‘swinging
arm,’’ the acyl carrier protein is able to visit each of the active sites in sequence to generate the long
fatty acid, which is terminated when the appropriate length is achieved.
News of Sodium Channel Identity Leaks out
PAGE 371
Sodium plays a key role in determining the basal excitability of neurons via the resting sodium ‘‘leak’’
permeability. The molecular identities of the channels responsible for this sodium leak conductance
had not been identified. Here Lu et al. show that this conductance is formed by the ion channel NALCN.
Neurons from NALCN-deficient mice lack a background sodium leak current, and their resting membrane potentials are insensitive to
changes in extracellular sodium concentration. Furthermore, the NALCN-deficient mice have a severely disrupted respiratory rhythm
and die within 24 hr of birth, indicating that NALCN is essential for the maintenance of normal breathing rhythm.
The Workings of Working Memory
PAGE 397
Working memory—used for the storage of transient information—is mediated by neuronal networks in the prefrontal cortex (PFC). Stimu-
lation of postsynaptic a2A adrenoceptors (a2A-ARs) has been shown to be critical for working memory. Here, Wang et al. report that a
2A-AR stimulation strengthens working memory by inhibiting cAMP, which results in closing of HCN channels and strengthening of the
functional connectivity of PFC networks. These data reveal a mechanism for rapidly altering the strength of working memory networks
in PFC and suggests that weakened network connectivity may underlie PFC cognitive deficits due to advancing age or in some forms of
schizophrenia.
Surfing the Wave of Growth Cone Guidance
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Neuronal migration and growth cone extension are both guided by extracellular factors in the
developing brain, but whether these two forms of guidance are mechanistically linked is unclear.
Now Guan et al. show that the leading growth cone of migrating cerebellar granule cells is respon-
sible for sensing an extracellular repulsive guidance signal Slit2. In response to Slit2, a cytoplasmic
Ca2+ wave propagates from the growth cone to the cell body. This Ca2+ wave is both necessary and
sufficient for Slit2-induced reversal of migration. Furthermore, reversal also requires the activity and
front-to-rear redistribution of the small GTPase RhoA. Thus, long-range Ca2+ signaling coordinates
the Slit2-induced changes in motility at two distant parts of migrating neurons by regulating RhoA
distribution.
Cell Polarity: A Model for Maintaining Balance
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The maintenance of cell polarity is essential for processes such as cellular morphogenesis and cell division. Marco et al. use a combination
of mathematical modeling and experiments to show that a balance of diffusion, directed transport, and endocytosis is sufficient for
accurately describing polarized protein distribution. The predictions are verified in budding yeast cells expressing activated Cdc42. The
analysis suggests that endocytosis rates can optimize the asymmetric localization of membrane proteins and that polarity can be dynam-
ically stabilized through positive feedback with directed transport. These results reveal how biological systems can shape spatially precise
cortical polarity domains using dynamic processes.
A Normal DNA-Damage Response in Bid-Deficient Cells
PAGE 423
Bid, a caspase-activated proapoptotic BH3-only protein, is essential for Fas-induced hepatocyte destruction. Recent studies published in
Cell have produced conflicting results, however, indicating that loss of Bid either protects or enhances apoptosis induced by DNA damage
or replicative stress. To revisit this controversy, Kaufmann et al. generated new Bid-deficient mice on an inbred C57BL/6 background. A
broad range of cell types from these Bid-deficient mice underwent cell-cycle arrest and apoptosis normally in response to DNA damage
or replicative stress. The authors conclude that Bid is dispensable for DNA damage- or replicative stress-induced apoptosis and cell-cycle
arrest.Cell 129, April 20, 2007 ª2007 Elsevier Inc. 223
